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S^r 1*1^ -ff^-fr ol-g-sfoi tiV-g- W fl7l^, ^ Sj-ol^ ^ ^ ^ofl 

^ ^^§- 7>X]^ tiK£*fl -&*}cr| ^ARVCK £ l^o)} ti_V£^ ^1 

S -fr*H 1*1^ -fj-sfl-fr ^-g-^ -H-^l ^lolui^, -fr 

*W £ «]--§- #^7} ^T-S- ^ y oHl ^^1^ ^ 

i 4 
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^-L># -S^ -M ^ :£7> afli {Apparatus for 

manufacturing semiconductor device having hot fluid supplier for removing byproducts} 

, £1 2^ IE 1^ »A" 14 ^Ml^l 5LAl*> £Tgo]cf. 

£ 3£r ^afl 7l#5] aflofl rcf^. Hl-i^ ^ ^ x^m. ^t}7] S^ojcf. 

^71^ ^-g- 144-fl JE^tf. 

£ 6£r -g- h}-^^ *UHH 43 ali^l i^} ^lS °fl S-^Q 
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102: -Ml, 110: ^ ^-§-S, 112: 114: nfl^, 116: 118: 

^4^1, 120: ^ = , 130: Jl£r -fr^l ^ , 134: ZL^ Ml iH^l , 138: -R-^ 
<H7l, 142: afli Hfl^, 144, 146: *\]2 wfl^, 148: *fl3 «M, 150: -frl^3 154, 156, 

158: 160: ^ = , 170: l*}^ 184, 186, 188: ^S.?l#, 194, 196, 

198: 7fl3|] HIS.. 

^ #3" -^<H1 ^>-g-5l^ til£-^l 4l7> ^ ^1 

o>£^l 4i7> *fl2: ^<H] CVDCchemical vapor deposition) «V-§- 

^#^1 ^^t}. ^) , 650°C j7.g- ^ io-2 S 5( torr ) ^ £ o] 

°.5L -ft-*]^ ^^H^ NH 3 ^ tq#5.^^ (SiH2Cl2 ; D CS) 7}if wV-g-A]7l^ ^ 

-S-tb ^■eV'?! ^^-^-(Si 3 N 4 )ol 



28-5 



1020030007157 #^ ^7}: 2003/9/25 

o>(NH 3 )^ ^(HClH 7l>S-ofl>H *8#=lfe ^ ^HH^l ^-£7} # 

3l^r ^V'S ^ ^ s|-°l = 7} ^a o vo] M^^cf. 3 

31 € ^r#°l ^*H^ ^^.5.^ ^tH 4^#oi ^ ^ ^*># ¥ 

3 7> #7>^-ofl n^ef «]:-§- ^Hfil ^ ^ sH = £| tfl^o] §711 £)<H wfl7l^ ^51- 

^ ^ ^71^0.5. o]^>^cf. ZL5li4, o]ei*V A^ti] 

^ 4^ ^7> A) -7] Jl £-<^ til-g- #7}!- ^Bfl^Tll £^f. nofl 45}, ojsl.oJ.jg_- 

3) y o V ^ , SE^r ^^S. «H 7)^71^ «J-^°1 ol-g-Sl^l ^Cf. 

*1tt «>£^1 4l7 r ^2: ^11- ^^*f7l £ 2^ SL 19] "A" ^f-g-* «NI«H 

Hi} #41*1 H*l$r S^olcf. 

£ 1 ^ £ 2# ^-S*>^, ^ «}-§-JL( vertical -type reaction 
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furnace)(10) ^wUl2HH DCSS} NH 3 « a>-8-SH ^S}^- 

^ <£-§- ^(12) £ tifl7]^(14)o1lAi ^-AV-cl ^5|.cy- s - ( 4 ) o] ^aj-S)fe $ 

# ^^l*>7l fl*H ^rS7> ^<H*l*r ^?>ol a>o. 5fl^(i2) ^c+o) wfl7l ^. (14) ja^o] 

"A" Jf*, >£-§- ^tH(12) Hfl 71 ^-(14)4 ^ ^ = (60)3.^ ^ nfo]^ 

(20)^ AVol^ »g,. «.«. ) 4 V 7 ] 5^-01 = (20) »C" ^ofl 150°C^ o. 

^^1 (heating jacket) (70) JEEfe S^(£A] ^^=)^ #o>*| iL^Hr ^o] 

^>-g-S]^4. £ H*1, ^Jl "16"-g: #7l tiV-g- ^(12)^ ^>g6fl 

£S 7>^*>7] ^I^oIji, »5o»£. -B-^e|E] ^(utility box)* M-^^nf. 

olsf £0] 7fl^(70)^r A>-g-*Hr #Efl<?l «V-g- ^(12) 

Hfl7l^-(14)» 31 ^f^ °l-g-*H 4°1^ 4olH^ vfl^-# 

^SLsL iL-& ^ 7}ts}^ « c V^o.^ <£5H£.£L%-(4H ^^(12) ^ ^ Hfl7l^(14)^l # 

u oM § t H^M", «-l^J 7fl^(70)^ ^ 3^ ^tM^^S] -e-^^ol 

#^ofl iS^^r #<g*>a} <l-8: IHH^^- 3Wth uJ-eM, =L ^l^-wl7V *]*}JL 

, 3-°^°} ^51 71 A$^X\ #ofl fi^o} «.^ol o>7l£l^ ^ <^^7H &$%o] 

t 4^*1, n I'd ^es =l * ^ ^Hel- 41011 <^ 3. 

iflSSM 3|-*H cfltil*V 0]- ^ ^ ^ ^e)7> ^7}3_o^. 

^-S-sl-cl-. 

^.Cf 21 ^^o] 7>1 « 0 >^0.5.^ tiV-g- tifl7l^ N2 7 j. i# ^cj^-o. 

4°1^°11 -¥-^#<>l #°1^ 5J^r «oM^ y o V ^°l ^-g-5]7l£ tbcf. 
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<17> J£ 3£ ^efl 7l#^ Cf^- oflofl n|.ej. j7^.oj N2 7 }A t ^o]^-0_S*| <* Sj-^S-W ^-§- 

<^l*}7l ^-fr 7>*lfe ^7} ^11- ^^^>7l ^ 5^14. £ 3oflAi ( £ 

1 ^ £ 2o)H<4 ^o^^. ^ *Ljr S -g-^ 7fli# ^nl*Vcf. 

<18> £ 3^. %V^> 1 g ) -sV ^ajo} ^1 -Sf-ofl 7>^ ^1<?1 31-8: N 2 ^71(80)1- ^l*} 

-H, -*7l Jl-gr N 2 ^^71(80)^1 #£3] N 2 7}if 50°C 7 |.^^ Jl^o] 

N 2 7|-il- -^£7]- ^ ^(12) f?}om afl7l ^ (14) o 1 i ^<y^t}. °1 ig-i^ofl £1*1-13, 

^-Hflo] HV-g- ^(12) ^ «H7|^-(14)^ ^7} Jl^ N 2 7}^o\) <q*^ 7}1|^ 
Sj-^S-^-ol av-g- ^tH(i2) ^ afl7l^(14)<Hl #o]^ ^Kg- « o v^]^. ^ o^. 

<19> HB^, ^"71 Jl^r N 2 ^^71(80)2]- ^ ^JE^l 7 ^ ol jo_ j7 7 ). ^j^O.^ 

<4 7>1 7^1- S^Jfofl 1£ S *d*}*}7] ^*H^r J17>^ Wj-g-o] Jgjl^H, JE^ ^ 

*1 £<3*1 ^7> tij-g-o] ^Jl^nf. 

<20> £ 1 ifl^l £ 3* #2:«H ^^*V ^ ^2fl 7}#ofl aV£*fl ^2: #*1 

^ ^U] f^lL} H)|7)^- 7>1^- ^3 1* °l-§-*Rr 

7^ ^ N 2 ^7l^ ^ JL7\ $-x}7\ ^&*}JL, o] ^11- ^^s>7] Jfl*fHfe 

£ 7 j ^ ^^j. ^ 7> ^.g. ^ £<g y|^. ol ^iL^-cf. 

<21> s.^ a_ ^ol^AVofl ^S^fe yVnVo] «^o. 7 fl^^ -si- A^HHl^^ 

^ *r 54 ^ ^*1 ^*Hf. ^-§-<U ^^2-^-21 0_ S ^^l*>7l $] 
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^shj-s.^ ^ 4i^> ^i^- 

(vertical -type reaction furnace) ifl°fl ^1=1 ^-§- ISM^r, #71 «]--§- ^^^-^-E^ «fl7l# 

91tt *1\7} ^(discharge port)^-, #7] *»t>H 1-g- 7>^>7l ^tr ^1^^, #7] f>]t\ ^ 

-§- ^7l wfl7l^ ^ ^ sl-ol^ofl ^^>7l ^tr -MOiot 

fluid) i^-tb^-. ^71 ji^ -fMl ^# #*j^ ^-g-*Hr -fMl ^31 

^l^U #7} -fr^7}- -f--B|-^- ^ -fMfl *^7> o}i=- -fj-^j igjQy] 

(generator)^, #7l Jl^r -R-*fl ^-^^^e^ ^2 «M# -f-?>H ^s)^ 4MI# °l-g- 

71 *flti^ ^#^S^^(SiH 2 Cl 2 : DCS)4 <y-5.u| oKNH 3 )l- Aj-g-^H $|MB|>g.6(| M^sa. 

^^Ml^, ^"71 JI^: -fr*fl t^7l^ ^-7] -fr*f| -f-3.7} ifl^-ofl t$s$# ^ojs ^EflS. 
ol-O^^cf. a o V 7] 57^. o.^ Uj-^jofl^ ^-71 -ff-317} ^3)-^- ^ ^ ^ IgrsL 

7> $a^, A o V 7l -B-^ll ^ A o l- 7 ) <g^^- 0.^0^ 7flyol . H - ^ 

^^17171 ^tt 711^1 M l«7> ^^S]ol ol cf. 
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<24> #71 H^r -B-^l ^S7}fe # 7 ] ^ U>-g-S. ifl^H # 7 ) tO-O. *fl ^ #J=L g;- ^Lofl 

<25> # 7 ) <g^^- # 7 ] Wfl^ ^ Sl-olH^LCf d ^ *j^-g- 7M2 ^ tifl^ 

^ ^ f-*fl Zf4 o]^ afl^- ^^sfi^- ol§4 Z|Z| ^^O.S $1 

<26> AV 7 1 -R-^]^ 7>i <2fl*fl5L O] ^ ol Cf. UfH4-^^>7fl^ #7] <g^^ -ft 

31 ^ N 2 7}^, He 7>i, Ar 7}i H 2 05. . 

<27> Aj- 7l ^}7\ 7}+3_ o]^.o]*]^ 7i -o ( Aj. 7] <g^^- ^V 7l Hfl7]¥ ^ ^ 

jxj-ojS t}]J=Lo|| Z|Z| # 7 | O-^-g. ^-^> 7 1 tff ^-g-^ ^ & 

4. 

<28> Aj- 7 ) O.^ ^ Efl o]ui^ -frl^^l ^(utility box)ofl ^-g-^tf. ■ «HM*J-7flfe, ^7} -fr 

^3]ojul5L-?-Ei ^g-S]^ -R-^ll- -tf 7 j jil. o.^ ^7]^] ^^>7) #71 *l)l 

Wfl^l^ ^71 Bfl^t ^4^Hr 1^ -Ml 2] -B-^* 2i^}7] ^ ^1^7l7> 

a!4. a oM -B-^ ^11^71^ MFCXmass flow controller) ^ *]*\ (flowmeter )S ^i 1 
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<29> gc^. V}^^^, #7] JL£ SHMSJM -fMI* ^71 «fl7l^- 

£ ^ sj-°lH<Hl ^^>7l 3\0± #7} z\]2 «fl^1fe -8-7] *112 aim* -f-^m 1*1^: -fi-*fl£| 
#7)*}3L 3L^t]-s}7] ^ 5.^ #( thermocouple)*^ <H Xl^h 

<30> £ ^6fl icj-s ti> £ ^ ^2: ^lfe ^"71 #<>1M ^ ^ "g^ig- -fr^o} ^ £ 

C-flolEfofl nj-e} ^-71 4^0] o-^jl ^ofl ig^jg 7fl 31] "IM-I- ^ej^j^S. 7flW 0 V sfl ifl /.] ^ 7l 

nflo] 3. B s.ei( m ain controller)!- ^ S.^r*k t 9X^. 
<31> a. wv^ofl 4= uv^^l ^i7> 2112 #*lir ^-7] ZL^ -ff*|| 3.-^1 

1^ -MS -*7l ^ ^H^l ^^}7l ^tb *1l3 3.^ *r 9X^. ^7} ^2 Him 

£ ^3 Hll^ofl^ ^ a o V 7 ] JJ^- o.^ ^7lS-?-Ei 7fl «j. gcfa. 

<32> ^ ^ofl of- ti>£^l ±7} #*l*r ^ t^Hr ^1-^1 <S3-#S.^S] 

Jl^^as. ^Ml^l-71 si-^-21 o]-g-*M &JI ^tH4M <I3 «a 

^ , SIM^l-SMl JL-g-il ^ <&jl, ^ Jl^t* ^ ^ 

<33> Cf^ofl, «HMtr ^AHHl £Tg^. ^Ml §1 ^tH}. 

<34> c 4 ^ ^. ^-t^^ wV^-^*b ^^HHl Of-E- ^S^l ±7} ^1^1 ^-g; 7M2| 

<35> £ 4* %>2^>^, t^ofl nf^- 1V£^1 ^74 ^12 ^ tiV-g-5.(110) vflofl 

^(112)7} ^-Bl5]ol oicf. ^-7] a>o. ^ (112 ) vfloflA^ cl#s^^(SiH2Cl 2 : DCS)4 



28-11 



1020030007157 ^ QA- 2003/9/25 

#7l ^ Hi (112)^ *HMfe #7l «}-§- ^iH(112)S.-^E^ afl7l# $\is}a) ^ sj-oj^ 

(120)* ^H(160H1 Slxr aH7l^(discharge port)(114)7> *§^£H & 

Ch #7l til-g- (112)31 ^ ^^SH ^J8-tr 1^ #7l ^Wl(112)ofl 7>^>7l 

3tr *lEi(116)7> 5^. #7l *1 El (116)5.^31 ^3*1 #7l 

(112 HI ^^4. ^th #7l ^(116) £ ^H(112)S^-E] iH^^r afl# 

E) 71 *H1 ZL ^ SE^r ^^-7> JL^r -fM (hot fluid) ^ #*1(130)» #7l «>-§- ^ 

Hi (112)3 Hfl7l^(114), ^ 4°1H(120) ^ ^ ^ = (160)41 ^^^1-. 

#7] 5l£ -fr*fl #*l(130)fe -R-^l(102)» ^-g-*}^ -H- 31 ^fl°m(132)Sf, 

#7l -$M1(102)41 #71 *| 3(116) £ ^Hl(112)^E^ <g-g- ^^}7l W Jl^r 

-M # *3 7l ( general or )( 134 )2f, #7l JL^ -ft-3l ^7l (134)3.JfEi ^s}^ Ji^s} 
^-^1(102)1- °l-g-*H #71 aV-g- ^Hl5] tifl 71^(114), ^ 3M^(120) ^ ^ ^S(160H1 
<£^§- ^i^>7l Sit!- #*1(154, 156, 158)1- S^cK #7l 1*1^ -R-3l(102)fe 7>i 

7>>i SLfe H 2 05L o^o^cf. #71 a-*H(i02)l- ^-g-s>^ -H-^l ^Eflolu)(i32)^ ^#3 

aVE^l 312: -g«H ^l^M 5te -fr^ElEl ^(utility box) (150) tfl«H Hfl^m^. 

#71 JL-Sr tt31 ^71(134)^ #7l -fi-31 ^1H ui (132)^-El 3U «fl^;(142)^: -f-^H 
^-Sl^r 4r3l(102Hl #71 *1 3(116) ^ ^ Hi ( 112)3.^- 33 ^ ^^}7] 

^ ^^151^ #7l ^5.(110) vfloflAi # 7 1 al-o. ^^(112) -B«oMl 

£ 5^ #71 _H£- -B- 31 ^71(134)3] Jit} #4tb <^1 ^>1 tb i^^l^. 

£ 5°fl SLAl^V ^-ol, ^-71 ^-31 ^-^§71(134)^ 4^^1 -H-31 #S(134a, 134b, 

134c)7V ifl^-ofl Sl-olS^. ^ 014. #71 4^ S|-ol^ofl AV 7 ) 
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*3.(134a, 134b, 134cH^ AA ^7) 1^ -fMl(102)£| -f-S» 7fl« 0 > BE^r sfl 
3H?l7l «fla.(135a, 135b, 135c)7|- >g*l5q<H 5^. £ 5^ -fi-*fl -§-5.(134a, 

134b, 134c) ^ ^-71 7fl^] ^^.(1353, 135b, 135c )7> 4^- 3 7^ ^-al^ <& 

#7} Jl£: ^) 71 (134)^ H T.}^ ^fl^7> 71^2)0^ Aj- 7 ] ,£o_*fl ^ ( 112 )o} 

^£ *ll°H ^r^tK usiq-, rt 7 fl S ^SL7\ 91—^. #7] -M ^^7} 

(134)1- ^^Rr ^°1HS1 zjo] > ^ll^, iE^ Hfl^ hv^ ^ t^^^-o.^ fHf ^H^c)-. 

^-^^1, ^71 Jl^r -R-^ll ^^7l(134) ^*\2\ 1-4 7V^Al^ ^o]^- ^ 

51 

-fMl #4 ^3-8- 7>^Al^ Jl£- o.^l ^71(134)1- £rJE« ^H*>7l 

<#7) ?M «»ti.(135a, 135b, 135c)£l 7^1 Si&tt t . 5£ H o v ^^r 7> 

1€ ^-^1* ^°g*>7l # ^z^Kr ^7> ^ ^ 5a^.q- wi-g-4 ^-ejoi -g-oi 01^ 

^, A oM 711^ ««w(135a, 135b, 135c)^l ?1}31 c^ofl r^ej- Jfr%}o) 7 \<g ^£7> 71-^^rf. ofl 
1 -l-^, ^"71 7M 1*. (135a, 135b, 135c)# l7fl lEfe 27fl ^3 0.5. ^iflAl^l^ ^-f 

<H1tt ^"71 7B4 «flti.(135a, 135b, 135c )# S.^- 7fl«j-^ ^-foj) «1*H ^7} j,^ ^ 
71(134)1- l-4*>^ ^1(102)^1 7 ><i -&S71- ^>^1cl-. 

-fMl ^4 ^^^r 7>^Al^ -ft-*fl ^71(134)1- -R-^l^l ^r£« ^H^>7l 

S nf€- ^JlS.^, 5l£rSL£. 7}<£& -B-^ll- *>-§- ^B] (112)^1 wU 71^(114), 4°1 
H(120) ^ ^H( 160)^1 ^^>7l ^oll ^11 #4^1 ?1^ y o v ^-i- °l-g-^- 

£ ^^f. °1 ^-f^ ^7> wl-g- ^ &?)2] ^^o) tc}- = rf. 
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S. 5<flfe #7l JL^r -fr*H t^|7l(134)7} J*Mff ^^3. ^0.5. J^SM &0_i^ f 

°H) *MJ3*1 S^rCK ^, £ #7l i^r -*M1 ^71(134)^ ifl^-ofl 

-M fs;} <8#s|h4s. 4-^ ^ <§^^ - £ o^nf. sith #7l ji^ -a-^fl 

71(134) ^HH <£&^ -fr^l(102)7> Jl = -frafl *1 1 ^iJL afl^Tm, 3] 

£ 32 ^°1 *8^s}£^- ^M^Hr ^£ 7>^>t^-. 

#7l JL^ ^71(134)^ #7] ^-g-S(llO) vflofl^ #7} «>-§- ^(112) 

eU", 1-^ #7l ^(112)^ #Jf , *J ^«-^ o^SE. 7 >^^cf. 

3*>7flfe, #7l -fr^l ^-^71(134)^ #7l a>-§-S.(110) iflofl^ # 7 J tij-o. ^(112) 

^ #-¥- 5E^r ^<H] ^^l^cf. ^1 H>fM*M)fe, ^Jl*l ^^2f HV-g- 
^SH, £ 4<H1 «><4 ^-o] # 7 ] #-§-5.(110) ^<HH #-^5. #-§- 

»1 (112) - ^^-71(118) -fMl 1HM (134)3 tifl<isH 

S^i, #71 ^tH(H2) - -H^r -f}-*fl ^71(134) ^^71(118)51 afl^H 

$5- 7>^*>4. #71 JL^r ^7l(134)S^-El 7><i^ #Efl5. -fi-*fl 

(102)^- «ve*ii ana #*i# s.*i ^a.a.*i ^ # shi# ^ ^s. sz^-M-, w>^-^*i- 

>flfe- #7l al-g- ^tH (112)21 Hfl7l^(H4), ^ sM = (120), ^ ^5.(160) ^ £o] 

#71 JL^ -ff*fl 1HM(134)« o.^l(i02)^ *fl2 «M(144, 146)-§- 

zj-zj- A o v 7 i afl7l^(114) ^ 3x)-o]s(i20)ofl ^t^U, iE*l *fl3 «fl#(148)-§- #7l 
^ ^i(160H] Sl^^K 
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<46> #7l 1*1^ #*1(154, 156, 158)^ #7] -M ^7l(134)S.-?-Bl *fl2 «fl#(144, 

146) £ *fl3 wM(148)-g- ^ *#sq^ -M (102)1- °l-§-*H #7l wfl 7 l^ 

(114), ^-ol = (120) * ^ ^5(160 H <!-§■ ^^W. 

<47> £ 6 ^r ^71 ^1(154, 156)21 ^2} «a i^^^r f^^^l . 

< 48 > £ qo\] <£#ig ^1(156)^1 ^Jf-ft oflAl^ t.}<4 ^-o], a o v 7 ] cg^^ ^l(i 54) i5 6 )^ # 

7} afl 71^(114) ^ Sj-°1H(120) HCf C-l e 3^ ^- 7 | tifl 7 ]^(114) ^ 

^1H(120)^ z^-zv o]^ afl^. ^SKE-If- ^€ ^ 54 <4. <« ^71 <g 

^ ^1(154, 156)^ ^-71 Hfl7]^-(114)^ f-y^ Hl^r ^ 4°1^(120)^ f^^(120a)4 

(102)^ ^71 afl7l^(114) 3^ 3^-015.(120)^1 al^ ^ #*1(154, 156)21 tfl 

^ *M2l ^71^ fsH -fr^W. 
<49> £ 70. ^j.71 ^1(154, 156)21 T^sl nJ-E- ofls. ioI^h ^^iEolcf. 

<so> £ 7 ofl ^1(156)21 <^X|*V H >fil- ^-ol, #71 1*1^ ^1(154, 156)^ # 

7] all 71^(114) SE^r ^ sH 5.(120) ^SHl 3.<£ *§^2) -fr^iLS ol 

^ °1 Tj^-, ^"71 ^-31(102)^7 #7] 3.<Q ^#21 -fr*^ vfl-^-S -B-^^Tll 

^71 -Ml^fi] ^ ^Kg. 3^ g:^ t^-Z^^ ^EflS. ol^ol^ ^ olcf. 

<5i> £ 8^8- £ 721 2J*H£ ^1(156)21 ^^Solc}-. 8 ofl £^1*1 w>s>1- ^-ol , j$ 7 ) ^7) 

^(114) 70^- 34ol = (120)21- #71 ^^"21 o]ho17]^ a o V 7 1 ^ 

(154, 156) 4°l°flr AA o^g. a\o}6\)*) <^^o) o]^.o]t]^ f>} 7 ] <g^^- 
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#^(170)* ^ &4. 4^44;fe, ^7) M(170)£- ^o.S ol^^lcf. 

£. 6 9? £ 7°fl oj]A}t!: ^bflAlfe. 7}<£Q -fi-*H(102)7 r #4 Bfl7l^(114)^ 

4^ 4°1 = (120)4 tr°-3.*] #4 yfl 71^(114) £E^r 44 = 

(120)1- 7>l*>*r «^-§- oj-g.^ ^o!4. 

-tf4 l^g: #4(154, 156)4 ^4 5E 4-E- 7><i^ 71^15. 4^44^ -#4 

14^ -8-^1(102)1- s&7] tifl7l^(114) % 4^ 44 = (120)^ ifl«-oll 3]^ ^<a*Rr ^-g- 
-g-1- t-£ 514. 7>1^ 4*(|4 ^ol oj-g-*Kr ^ofli=- -fj-*fl ^ cq^ o.^ -og 7fl 

^ ^ -JM14 -a-^ofl 44 7l*il4 ^ ig^oi ^=14. 444, <I4^ ^)^\ 
# 3*fl4 ^#(nozzle)* 4-§-4^, i^s] 7j}^^ «fl7l^(114) 3^ 4^ 44 = (120)-!- ^ 
^SHr 44=^ ^Eflfif ^##4 ^4 ^5^1 4^ ^^*V4. >£4 « 0 >^ 6fl«- 

#71 4^ 44 = (120)4 4~f tfl^j o.s. Sl£^- t£ 90S. 43 iE^r 45E 43 

^S. ^llr ^E &-°-4, ^11- #4 ^7l 4^ 44 = (120)^1 3605L ^4 

ufloflA^ aV^ «o v f^-5. TjT^ 7}^lJl 4*113^5. ^^lslE^- ^ t£ &4. °H1 

^434 -§-^°ll 44 4^3 4*j44. SEtb, 7><I4 7l^is. 4^4*1^7 444 

-8-31(102)1 if- 4 -?-$Hl ^jf^Ai £44 47I 444 4*Rr 4°fl 44 3 

^^1 ^^7l(diffuser)l- 1i*l^- ^5. 5U4. 

^"71 -fr4 ^-44 4 ( 132)5. %-&\ ^4tt <1^^- ^1(102)7} ^7} -R-*fl 

U34H 4<i:47l 444 ^44^ #4 41 «M(i42)<Hl^ A oM 41 ^4(142)^ *44^ <I 
4^ -fr4(i02)sl -fr^g. 2:^^1-71 4tr -fr^ ^147l(i38)7> ^^1=14. #4 -fr%= ^44^ 
MFC(mass flow controller) l-^-f 4 ^ (flowmeter )S. ^ 514. 5E. 4^1^ #7] -fr 
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^ ^flcH7l(138)7> #7l Jl-g: -fj-*H ^-^71(134)^ ^ofl >a*]£)<H Si^r ^^.5. £^^^0.^, 

o}6\] t^3*l , #7l Jl-g; ^^71(134)^1 ^#ofl *fl-g- 

1> t£ ^-^M", #7l ^o] 71(138)^ i^l- ^^fHfe £ 4 ofl £ a1*V afsf ^-o] # 

£2] <I*1^ -Ml(102)7} iLi^ ^cH7l(l38)l- -£*l*Rr 3°1 a>^^cf. 

#7l ^ *1H 71(138)^ <i# ^ tcj-Ef. I7fl 27fl o]^-^ ^ 7fl ^ o}^ 

#7l -H-^ ^11^71(138)^ 3l3l( c lose) #bHH 7fl« o V( 0 pen) #3)3. nfl -fj-^o) ^- 

^5}- HL^ iH] ^(overshoot «<M^- ^ SU-^t ^S^- ^BfBCslow start) 7l^g- 7> 

#71 JL^ -Ml ^7l(134)S^-E^ ^g-S]ir <l*iir -Ml(102)l- #7l «fl7l^(114), # 
* 4<>lH(102) ^ ^ ^S(160)o11 ^tfKf d] o^i, A]2 tifl^(144, 146) ^ *1l3 Hfl 

^-(148)^1^ zj-z}- #7} -Ml 1^71(134)3^ <££^ -Ml(102)£l Jg-S!- 711 

u o v ^Iifl^l7l7l yflnfl ««ti.(194, 196, 198)7> zl-z]- ^*ls]<H o^cj-. # 7 J 7fl3fl 

(194, 196, 198)^1 £7^-5. S*H1 5ls>ol a o v 7 ] ^ 2 tifl:&(i44, i 46 ) ^ ^3 «M(148)^: -f-* r 
^ -fMI3 *#^r ^ Hi^r ^Al^ - o|cf. SEtb, #71 *fl2 «M(144, 146) ^ 

^3 tifl 148) <H1^ °l-i- tifl^ : (l44, 146, ,148)^8: #4*Rr -^-^1(102)^1 zj-^} 

Jl S.qE^l-71 ^tr ^-S.7ll-( thermocouple) (184, 186, 188)°1 -i^l^H $X^. 

7> #*H1 ^wl€ ^1^1 ^Bl-eKmain controller)!- °l-g-*H #7l *l£.7l#(184, 186, 

188 HH 1^ -B-^K 102)^1 tflolEl-ofl itJ-Ej-A-l ^-71 -Ml ^71(134) iflJf 

^1 4^ -Ml #S(134a, 134b, 134c)<^l ^^1=1 7^] «1« (135a, 135b, 135c)l- ^ 

*\<L3. 7H« 0 > 2E^ 3liflAl?l7l ^Ht ^*1^. ^, #71 *)J2.7l#(184, 186, 188)ofl^i ^> 

*m <g^^ -8-^(102)21 c-lloiBl-1- #71 v)]o] eHf-e^) 3q^Hjj(feedback)5H 711^1 H 
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«.(135a, 135b, 135c)# 7fl« 0 > SE^r A£\*]Qt±. o]$>[ Qg. ^o.^. ^ * 

7} *fl<H3 71^1 2.^ <3fl^^ o^o^fe <g^^- ^1(102)^ #7l 01)71^(114), ^ 
(120) ^ ^ ^^(160)^1 ^-^-^cf. 

€■ 4-=^, #-§-s.» °l-g-*M 3H^ A oMl =§^> *^>7l ^ «>^1 

^*HH 1°1 ^-^-S tifl#£]7l *H) ZL <1<2] ejJf H^r -fMfl-I- ol-8-*> 

oj-g-^o.^ J-§r^<y ^o^- « H V/|A ^^]^- ^ o|o. 

3H3J]^H1 ^ 5tU, #3" 2.-§-gr ^ ^ 
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11 

«H- 5. (react ion furnace) ^l^ ^^^r, 

4°1^# -f-SH ^ ^=<*fl 9l$= «fl7l ^(discharge port)2f, 

W -Ml (hot fluid) ^ ^1« i^l-Jl, 

#71 JL^r -fr*H ^ #*lfe- 

4M1« ^-g^TT Ml ^ElM^S]-, 

#71 ^-^olui^Jf Ei ^1 Hfl^# -g-^ <1^^ -H-^ofl ^-7] *\&\ ^ i£ 

-S- ^J^E^ ^^>7l ^71 ^ *V-§-jjL iflc^ Aj-7] tiV-g- ^tH^ ^6\) ^ 

^lSlJL ^71 0.^7} ^ ol^r -fr*fl f-JL7> ^sq^ ol^ M}-^7| 

(generator)^)-, 

#71 Ji^ -frafl 1^715.^-Ei ^12 afl^f -f-^o^ ^sl^ -fj-^ll- oi-g.^ >^7l 

JE^l #*1. 
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2] 

^-71 JH-£r 4)-*ti ^^7)^ ^7l -fMl -f-ji.7} xflJfofl *g^£ sj-oja ^ Efljg. 0]^*] ^ o_ 

S-^^-S. ^ ^> ^ls 

3] 

*I|1%M1 &<>H, 

^7} -fr^l ^7H^r 4>7l -^7} ^ °X±r -f-^.7> ^ 

fljl, ^7l *Sofl^ ^ 4 V 7] fSf 7 flu o V tf^A}?] 

7l 3^ 7fl^l «1«.7> 1§*l£H ^°-5L aVEiHl ^7]- . 

4] 

^71 -fJ-Sfl ^"^71^ ^-71 ^ tiV-g-S. tflofl^ U>o_ ^ofl ^^}S\o] 

91$: 3* ^°-S. ^ tiVE*ll 
[3^*8" 5] 

*Hl%M] 5^*1, 

^-71 Jl^r -fMl ^T^7l^ ^"71 ^ tiV^-S. ifl<>IH AV 7 ) ^ ^ ^ ^w.^ 

5Uxr 3* ^i!5L *Kr aV£*ll ^ ^12: ^1. 
6] 
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^ sMHS]- ^ ^ ufl^. tg^l-S^- z}z}- ^o.5L <3*J-£H & 

2}-olH o]^^^ ^ £^jO S ^ ti_V£^ ^7j- ^2: 

7] 

2) -fMl^ilsL o)^6\x]& ^ ^ tiV^^l dL7> ^ 

8] 

olS^ll i4 
9] 

10] 
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HI 

#7] -Mlfe- N 2 7fi, He 7}+, Ar 7>i HL^r H 2 OS o]^^^ £^o s ^ 

ti>£^l *fl2: 
12] 

4>7l 1^ -fr^TT 7}il ol-c^xlJl, 

<5>7l ^-Wl<5Hr 3# ^3 -2-3. *}^r «VE*)1 ±*} ^2: . 

[^T 1 * 13] 

^li^Hl 

A oM -M ^Efloiu]7> ^-g-s)fe -^33 ^(utility box)* ifsfe ^Jt ^ o 

3. ^ «K£*fl 
14] 

^ ^71 *fll afl^]fe ^71 7^1 tifl^-g- -f-^Kr 1^^- -B-^l^ -fr^ 2:^*>7l ifl^l; 
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151 

#7l -ft^ *lM7l£r MFCCmass flow controller) 3 (flowmeter )S 

3* <^ #51*11 ^}2i #*1. 

16] 

#7l Jl^ -Ml ^7lS.-?-Ei ^S)^ <£#^ #7l Wfl7l^ ^ ^ SM=4| # 

^>7l A J"7l ^12 nfl^l^ #71 A2 «Mt *4*Hr ^^i^ -M^l ^1§>ji a 

M3*r7l *]2.7i#( thermocouple)^ it*l£H ^ f^!^ #51*11 i4 

#*1. 

17] 

#71 *)5L7]#olH #*]^ <g;£ig- O-Sfl ^ Dflo)Bl-oll #71 -fj-*ll ^S.^) 

711^ fa t ^fl>^o s 7fl « o v £ ^ 313H7171 ^ v\)o] ^Hl-eKmain controller)* 
3 S.^}^ ^-i: ^H) ^ #51*11 ^flS 
18] 

#71 #-§- ^#S.^fl(SiH2Cl2: DCS)2f ^S-^ ^>>(NH 3 )1- ^>-g-^H SlM^ofl 
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19] 

XU*<H 

^7} JL-Sr ^^7)S.^ 1^ -MS #7] ^ $^-°\) &^*}7) *V 

Xl3 «Mt D) if^Rr ^ ^ aV £ ^ ^ ^ ^ 

20] 

Xll9%Ml 5a*H>H, 

#7l XI 2 «M ^ XI 3 #1^ ^ ^>7l JL£ iMMS.^ ^g^TT ^^i^" -R- 

XI XlS #*i. 
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